the preparation of apparatus for lecture-room demonstrations, assistance at the lectures, and the construction of apparatus for research. Amongst the appliances in the lecture theatre was a self-regulating carbon arc lamp, for which the current was supplied by a large battery of Grove cells. One of the first things Plaskett undertook was the design of a dynamo of suitable voltage and output to replace the battery ; he not only designed the dynamo but he also made the patterns and constructed the machine. He proved a particularly able lecture assistant; he was alert to understand what was under discussion and soon acquired a considerable knowledge of physics. This made him anxious to obtain a more complete scientific education. He therefore resolved to prepare himself for a university training and to take the honours courses in mathematics and physics. T o do this needed a good deal of courage; he was thirty years of age, he was working a full day in the workshop of the physics laboratory, his chief (J. C. McLennan) was not very sympathetic towards his ambitions, and he had first to obtain matriculation. This he succeeded in obtaining in 1895 and he then enrolled as a student of arts in the university. His duties prevented him from attending lectures, other than those at which he was required to demonstrate, and long hours of hard study at night were necessary. He took a consistently high place in the examinations at the end of each year of his university course and in 1899 graduated with first-class honours in mathematics and physics. Plaskett had married Rebecca Hope Hemley in 1892. The marriage was a happy one and he often spoke with the deepest appreciation of the constant inspiration and encouragement that he received from her, which stimulated him to complete the course of study that he had undertaken.
Some of Plaskett's friends hoped and expected that he would be given a position on the permanent staff in the physics department. But no opening was made for him and he stayed on at the university as a mechanic until 1903. He had become interested in photography as a hobby; throughout his life, his camera accompanied him wherever he went. He did considerable research in orthochromatism and colour photography at this time. His first published paper, read before the Royal Canadian Institute in 1901, dealt with orthochromatic photography, being entitled Colour values in monochrome. These studies gave him an exceptional knowledge of optics and a mastery of photographic technique that were later to prove of the greatest value.
In 1902 a contract had been placed for a new observatory and equipment at Ottawa, under the Department of the Interior. The Chief Astronomer, D r W. F. King, was in need of a competent man to give advice on problems of instru mental design and construction and to supervise their installation. On the recommendation of Professor W. J. Loudon, who was an intimate friend of Dr King, the post was offered to Plaskett. He accepted it and left the service of the university of Toronto on 30 June 1903 to embark on his astronomical career. His knowledge of and practical experience in engineering, electrical equipment, optics, spectroscopy and scientific photography were ideal qualifica tions for the post and it did not take Dr King long to recognize that he had obtained an assistant of exceptional ability. He selected Plaskett to take charge of the Canadian Eclipse Expedition to make observations at the total eclipse of the sun on 30 August 1905, in Labrador.
Plaskett devoted much thought and labour to the preparations for this eclipse. He gave careful consideration to the observations that were likely to lead to new contributions to knowledge, avoiding mere duplication of earlier work. He planned to concentrate on observations of the corona. Four cameras were designed for the photography of the corona in light of different colours; two objective spectrographs were to be used for the observation both of the chromo spheric and coronal spectra whilst a three-prism slit spectrograph was provided to give accurate wave-lengths of lines in the coronal spectrum. The design of the equipment, the choice of types of plates to be used and the methods of sensitizing by various dyes were based on careful study and experiment. He did not accept uncritically the conclusions of others. Wadsworth had strongly advised against the use of a concave grating spectrograph with parallel incident light, on the ground that the asymmetrical aberrations were too great, except near the axis, for the measures to be trustworthy. Plaskett pointed out that Wadsworth had used an excessive angular aperture, that the aberrations were proportional to the cube of the angular aperture and that they could be reduced to a tolerable amount by appropriate reduction of the angular aperture. Frost and others had obtained poor results at the eclipse of 1900; Plaskett showed that this was due to defective focussing and the use of a flat plate. The field was curved and he arranged to use films curved to the appropriate curvature.
Observations at the eclipse were unfortunately prevented by cloudy weather. But the time and energy expended were by no means wasted. Plaskett prepared a detailed report to the Chief Astronomer, describing the planning of the observa tions and the design and assembling of the apparatus, which was a most useful guide to others in the planning of subsequent eclipse expeditions. The welldesigned coelostat, constructed for this eclipse, as well as some of the other instruments were later incorporated into the equipment of the Dominion Observatory at Ottawa.
Meanwhile, Plaskett had been engaged upon the design and testing of instrumental equipment for the new observatory. After the Labrador expedition, he was promoted to Astronomer in Charge of the astrophysical department. There was a need at that time for an increase in knowledge of the velocities of stars in the line of sight. The spectroscope attached to the 15-inch refractor, which was the principal instrument of the observatory, was of the universal type, adaptable for either visual or photographic observations. It suffered from numerous defects, the most serious for the accurate determination of line of sight velocities being mechanical flexure. The movement of the telescope through two hours in right ascension produced in some declinations a displace ment of the spectral-lines equivalent to 20 km./sec., whilst a rotation through 90 degrees round the optical axis, when on the meridian, produced a displace ment equivalent to 50 km./sec. Plaskett saw that the ideal for this type of observation was a spectrograph designed for this one object, with the greatest possible rigidity of construction and the consequent invariability of the relative positions of its parts during a long exposure. There was also an urgent need for increased speed in order to extend the observations to fainter stars.
Some two years were therefore spent in a comprehensive investigation of a mechanical design to give the utmost rigidity; on the selection of types of optical glass to give the maximum transmission of light in conjunction with the other requirements as to refractive index and dispersive power; on the choice of the most suitable objectives for collimator and camera and on the design and position of the correcting lens, needed in order to use a spectrograph with a visual refractor. Methods of adjustment of the focus of the collimator and camera were investigated in detail. Plaskett showed that accuracy in the focus of the camera was much more important than accuracy in the focus of the collimator; any inaccuracy in the camera focus results in a relative displacement of the lines of the star and comparison spectra, whenever the centres of the illumination patterns of the star and comparison light do not exactly coincide. By suitable methods an error of 0*05 mm. in the camera focus could be detected. The importance of the size and character of the star image in spectrographic work was stressed. The centre of intensity of the star light in a large non-uniform image can be displaced, without the observer being aware of the fact, with consequent increase in the exposure required to give a spectrogram of suitable density. Plaskett investigated thoroughly the aberrations in the spectrograph, and in the system of objective and correcting lens. He found that the correcting lens was unsatisfactory; instead of compensating for the chromatic differences of spherical aberration in the objective, it increased them. The diameter of the circle of least confusion was nearly three times the theoretical diameter of the central diffraction disk. A large percentage of the light was intercepted by the slit jaws, causing a considerable increase in the exposure time, whilst the aberrations in the star image made uniform illumination of the collimator and camera lenses almost impossible to obtain, thus giving rise to systematic errors. The slit of the spectrograph was another source of trouble; displacements between the star and comparison spectra were caused by reflections between the flat and nearly parallel surfaces of the slit jaws. The jaws were bevelled off to a sharp edge and made straight. The spark gap for the comparison spectrum was set to a position to give uniformity of illumination of the camera lens.
The Brashear spectrograph was stiffened by bracing with trusses and by supporting the outer end of the prism box, so that the displacements due to flexure were reduced to a maximum of 2 km./sec. and a constant temperature case was provided. By improving the slit construction and by careful attention to the optical adjustments the Ottawa 15-inch refractor had been made, by the year 1907, more efficient spectrographically than the Yerkes 40-inch refractor, in the sense that exposure times for the same dispersion were shorter at Ottawa than at Yerkes. This was a considerable achievement, but it was only a beginning.
Plaskett had gone in 1906 on a visit to many of the American observatories and had discussed the problems of spectrograph design with others interested in the same matter. He did not hesitate to ask the advice of others, but his decisions were based on his own judgment and he never adhered to conventional practice if he was confident that better results could be obtained by a different method. He designed a new spectrograph for the 15-inch refractor, so that the utmost rigidity would be secured. The spectrograph could be used in both oneand three-prism forms. Any change in the position of the telescope introduced no direct bending stress but acted in the direction of extending or compressing members of the framework. The spectrograph was constructed in the observatory workshop under Plaskett's supervision. A new correcting lens for the visual objective was obtained and particular care was paid to its collimation. It was found that an error in collimation of only 0*025 inches nearly doubled the exposure time required for the violet end of the spectrum because, in con sequence of the dispersion of the star image, the violet image was not central on the slit when the observer was guiding by the visual image. The effect of slit width on the accuracy of line-of-sight velocity determinations was investigated by obtaining a large number of spectra of stars with different spectrographic combinations and with slits of various widths; it was found that the width could be appreciably larger than was normally used, without any material decrease in accuracy resulting. W ith a slit-width of 0*051 mm. the accuracy was fully equal to that obtained at narrower widths, but at greater widths the accuracy began to fall off. By the choice of more highly transmissive glass for the prisms, by design of collimator and camera lenses to reduce the number of air-glass surfaces, by avoiding highly absorptive components, by increasing the slit-width and by making the correcting lens adjustable in position and setting it to an accuracy of 0*005 inch to a series of settings depending upon the zenith distance, the efficiency of the telescope for spectrographic observations was increased by at least 60 per cent, especially in the violet. With the new spectrograph it became possible to obtain spectra of stars of the fifth magnitude with exposure times of the order of one hour, and the construction was so rigid that the displacement of the spectrum lines produced by a rotation of the telescope through 180 degrees was not visible under high magnification and was quite unmeasurable.
An extensive programme of observations was instituted with the new spectro graph, consisting mainly in the determination of radial velocities and the investigation of the orbits of spectrographic binary stars. Sharing in this work with Plaskett were W. E. Harper, J. B. Cannon and T. H. Parker. The Ottawa Observatory, despite the small aperture of its telescope, soon took a prominent place amongst the observatories engaged in this particular branch of astronomical observation.
Other work undertaken included the investigation of the solar rotation, with a 23-foot spectrograph of the Littrow type, used in conjunction with the coelostat that had been obtained for the eclipse observations. The designs and drawings for the slit attachment and other mechanical parts were made by Plaskett. The observations were shared with R. E. de Lury.
The spectroscopic observations with the 15-inch reflector were effectively limited to stars of early type down to a magnitude limit of 5*5. In stars of later type, with sharp lines, higher dispersion was required to give more accurate values. It was soon apparent that the stars available for observation with the 15-inch telescope would be exhausted in a few years. This was a challenge to Plaskett. The existing equipment at Ottawa had been keyed up to the maximum possible efficiency. The programme of radial velocity observations could be extended to fainter stars only by an increase of light-gathering power. Plaskett had attended the meeting of the International Union for Co-operation in Solar Research at Pasadena in 1910 and had seen and admired the 60-inch reflector of the Mount Wilson Observatory. The needs for radial velocity work in the future and the resources available for meeting them had been discussed with Professor W. W. Campbell, director of the Lick Observatory. Though it had been the practice to undertake such work with refracting telescopes, it seemed certain to Plaskett that a large reflecting telescope would prove at least as satis factory as a refractor of the same aperture, and at not more than one-fourth of the initial cost. Plans for a large reflecting telescope for the Ottawa Observatory began to form in his mind. He discussed the matter with the Chief Astronomer, D r King, on his return to Ottawa and in his report for the year 1911 he strongly urged the construction of a large reflector with an aperture of at least six feet. D r King was sympathetic and eager to advance the project, but it lay mainly with Plaskett to overcome the difficulties. Resolutions in favour of a large reflecting telescope for extending the radial velocity work of the observatory were passed at the meeting of the Astronomical and Astrophysical Society of America, held in Ottawa in 1911, and at the meeting of the Royal Society of Canada in May 1942. The Minister of the Interior, the Hon. Dr Roche, was favourably inclined towards the project but did not wish to commit himself with out being sure of definite support from his colleagues and from Parliament. Plaskett, with support from Dr King, undertook to see members of the Cabinet and members of Parliament and to interest them in the project. This entailed much hard work and perseverance, but Plaskett's personality, his good humour, engaging manner and hearty laugh stood him in good stead. Finally a voluntary committee of several members of Parliament interviewed the Minister of the Interior on 12 February 1913 and obtained his consent to prepare specifications and to obtain tenders for the construction of the telescope. It was a triumph for Plaskett's initiative, enterprise and persistence in overcoming difficulties.
Plaskett was authorized by Dr King to visit the larger observatories, especially those with reflecting telescopes, and the principal manufacturers of optical parts and mountings of large telescopes in the United States, and afterwards, on the occasion of visiting Europe for the meeting of the International Union for Co-operation in Solar Research, held in Bonn in August 1913, to consult with some of the manufacturers in Europe and to visit the works of the St Gobain Glass Co. The mass of information obtained, much of it contradictory, was considered and a detailed specification for the new telescope was prepared. The contract for the mechanical parts of the telescope was given to the Warner and Swasey Company of Cleveland, Ohio, and that for the optical parts, including the grinding and figuring of the large disk, was given to the John A. Brashear Co. of Pittsburgh. The St Gobain Glass Co. of Liege, Belgium, was given the contract for a disk 73 inches in diameter, 12 inches thick, with a central hole about 6 inches in diameter. This disk was completed and shipped from Antwerp late in July 1914, only a few days before the invasion of Belgium by the Germans.
The type of mounting which Plaskett decided upon was that in which a long polar axis is supported on separate columns, with the declination axis passing through the polar axis between the bearings; the tube is mounted on one side of the declination axis, as close as possible to the polar axis and balanced by a system of counterpoise weights at the far end of the declination bush. The principal departure from previous design was the substitution of plain ball bearings in the bearings of polar and declination axes, in the place of cylindrical bearings to maintain collimation and the use of rollers or mercury flotation to relieve part of the friction. This feature of the telescope has proved entirely satisfactory; when the telescope was completed it was found that not more than two pounds pressure at a radius of 26 feet was required to overcome the friction of the bearings and to set the total mass of forty-five tons in motion.
The guiding principle of the whole design is summarized in the first clause of the general specification, which read as follows: 'The main principle to be borne in mind in designing this telescope is to have an instrument convenient in operation, smooth and satisfactory in running without unnecessary complica tions'. It is the convenience in operation and the ease of manipulation of this instrument that has been in no small measure responsible for the large output of observations from it. All details of the design, both mechanical and optical, were settled by Plaskett, in collaboration with the contractors, and all stages of the construction were supervised by him. A full description of the telescope, mounting and dome, of the optical design and testing of the large mirror, and of the spectrograph were given by Plaskett as volume 1, part 1 of the Publications of the Dominion Astrophysical Observatory. Special care was given to the design of the spectrograph, which embodies the results of Plaskett's considerable previous experience. It combines the advantages of the self-contained spectro graph box carried in an attaching frame by a two-point flexible support system, which secures freedom from systematic displacements due to flexure, with the flexibility and general usefulness of a universal instrument. The spectrograph box was arranged so that any one of three cameras, of short, medium and long focus, could be used with one, two, or three prisms, the changes being made with a minimum of trouble and the certainty of going into exact adjustment. After the telescope had been completed and erected and a year's experience obtained with it, Plaskett was able to write:
'T he test of a year's actual operation of the telescope has shown it to be even more accurate, satisfactory and convenient in operation than had been anticipated. . . . When we consider that the moving parts weigh 45 tons, the ease of handling is a remarkable evidence of the perfection of design and workmanship. Besides being at present the largest telescope in operation, this instrument in optical and mechanical perfection, in convenience and speed of operating, is, in my opinion, unequalled in the world. ' It had originally been intended that the telescope should be located at Ottawa. But Professor J. C. McLennan, who brought forward and supported the resolu tion approved by the Royal Society of Canada in 1912, urged that a clause should be inserted in the memorial making provision for placing the telescope at the most suitable location, for astronomical purposes, in the Dominion. Neither D r King nor Plaskett was at first in favour of this clause, fearing that the additional cost of installation and maintenance thereby entailed would increase the difficulty of obtaining approval for the project. But Plaskett admitted the wisdom of the insertion of the clause. Tests of the conditions at a number of sites were made by W. E. Harper and the site finally selected was Saanich Hill, about seven miles north of Victoria. Plaskett visited Victoria in 1914 on a diplomatic mission to enlist some aid from the Province of British Columbia. He interviewed the premier and several members of the government and the upshot was that the government of British Columbia gave $10,000 towards the purchase of the site and built a road to the summit of the hill.
The new observatory, which was called the Dominion Astrophysical Observa tory, was organized as a separate branch of the Department of the Interior in the spring of 1917. Plaskett was appointed director, with D r R. K. Young as assistant astronomer. The observatory building and dome for the large telescope were erected during the autumn and winter of [1915] [1916] , the massive concrete pier for carrying the telescope having first been constructed. The telescope and mounting were erected in the summer of 1917 and the electrical equipment and various accessories were installed. The mirror was completed early in April 1918, and within a week of its arrival at Victoria it had been silvered, installed in the telescope and collimated and the first star spectrum had been obtained. Plaskett was now director of an observatory with what was, at the time, the largest telescope in the world; twelve years earlier, his name had been unknown in astronomical circles.
First consideration in planning the equipment had been given to its suitability for the determination of stellar radial velocities. The chief observational programme of the new observatory in its early years was the determination of the radial velocities of the stars north of the equator and fainter than the fifth magnitude in the Preliminary general catalogue of Boss. The advantage of this selection was that the stars all had well determined proper-motions. The staff was increased by W. E. Harper in 1918 and by Plaskett's son, H. H. Plaskett, in 1920. The whole staff shared in this large programme of observations. The results were completed and published jointly in 1921 under the title The radial velocities of 594 stars. The single prism spectrograph, giving a dispersion of either 29 or 34*8 angstroms per mm. at H7 was used, and a minimum of six spectrograms of each star was obtained. The probable errors for a single plate ranged from about 1 km./sec. for stars of later types with sharp lines to about 10 km./sec. for early type stars with broad diffuse lines. The systematic errors were satisfactorily small. A considerable number of the stars observed were found to have variable radial velocity and two lists of spectroscopic binary stars, together totalling 188, were published. These were retained on the programme of observation and spectroscopic orbits of many of them were derived and published by various members of the staff in subsequent years.
T he spectroscopic binary stars whose orbits were determined by Plaskett himself included eleven eclipsing stars. The results obtained for these stars were of special importance. From observations of the light variations of eclipsing stars the relative dimensions of the two stars in terms of the major axis of the system, and also the inclination of the plane of the orbit, can be determined. From observations of the radial velocity variations of spectroscopic binary stars, when the spectra of both stars can be measured, the quantity a sin i can be determined in km. and also the mass functions m \ sin and mz2 sm3i/(m1+m 2)2 where i is the inclination, a is the major axis of the system and mlt m2 are the masses of the two stars. If, therefore, the spectroscopic orbit of an eclipsing binary star is determined, and if both spectra are visible, the masses, linear dimensions and densities of both stars can be obtained. Plaskett's observations covered all known eclipsing binaries in the northern hemisphere brighter than 8m at maximum, which had not previously been observed. They provided information about the masses that was equal in amount to the total contributed by all other observers. The important relationship between mass and luminosity, discovered by Eddington, was based in large measure upon the data obtained by Plaskett.
Mention should be made of Plaskett's methods of organization and direction first of the department of astrophysics of the Ottawa Observatory and subse quently of the observatory at Victoria. Each member of the staff was given a definite problem or investigation, which might be merely the determination of the orbit of a spectroscopic binary star; he obtained his own spectra, measured and discussed them himself and the results were published under his own name. Help and advice were given by Plaskett at all stages of the investigation but his name did not appear as a joint author unless he himself had made a substantial contribution to the problem. This system was particularly helpful to the younger and less experienced members of the staff and developed ability and originality.
On the completion of the large programme of radial velocity determinations, Plaskett turned his attention to the investigation of radial velocities of the interesting and comparatively rare class of objects called O-type stars. These stars are the hottest bodies known, and their spectra are characterized by the presence of lines of ionized helium and 6f other highly excited atoms. The physical conditions in three stars of this type had been under investigation by H. H. Plaskett. At the same time, Harper and Young were given the determina tion of the spectroscopic parallaxes and absolute magnitudes of all suitable stars in the completed radial velocity programme.
A list of 110 stars was compiled, which included all the known O-type stars north of declination -35 degrees, together with a number of stars that had been classified as of B t ype but were suspected of having O-type characteristics Spectra of 80 stars in this list were obtained; the remainder were stars for which the exposure times would have been unprofitably long. Of these 80 stars, 20 proved to be of B type, leaving 60 for the O-type group, of which 13 were found j 6 Obituary Notices to have the broad emission bands characteristic of the Wolf-Rayet stars. The scope of the investigation widened considerably as the work progressed. In addition to the determinations of radial velocity of the O-type stars, there were discussions of their mean parallax, luminosities and masses, of the stationary H and K lines of calcium and an analysis of the emission Wolf-Rayet spectrum. The mean absolute magnitude was found, from the statistical discussion of proper-motions and radial velocities, to be -4*0, corresponding to an average distance of about 3000 light years. It was shown that the masses were probably between 10 and 80 times the sun's mass and this conclusion was confirmed from the data derived from the orbits of spectroscopic binaries of type O; one star, B.D. 6 degrees, 1309, previously investigated by Plaskett, had proved to be the most massive star known, the minimum values for the masses of the two com ponents being 76 and 63 times that of the sun. The spectra of the O-type stars contain sharp narrow lines of ionized calcium, which give a constant velocity, not greatly differing from the reflex of the solar motion, but differing from the stellar velocity and not varying with the orbital motion in the case of a spectro scopic binary. These lines had previously been interpreted as due either to the presence of an interstellar cloud of calcium vapour between the earth and the star or to a surrounding cloud belonging to the star, but outside its normal atmosphere. Plaskett showed that both hypotheses are inadequate and advanced a new hypothesis of widely extended, very tenuous clouds of vapour in which the star is situated and which it excites and ionizes, so producing the sharp absorption lines. This hypothesis has been fully confirmed, particularly by Plaskett's own subsequent researches.
The stars of early type, whose spectra contain relatively few lines, which for the most part are broad and diffuse, are Well adapted for observation with the comparatively low dispersion of a one-prism spectrograph. There is a consider able economy in observing time and little or no loss in the accuracy of the radial velocities. Plaskett decided that there was a profitable field for investigation in the stars of early type. He delegated to W. E. Harper the observation of the ^4-type stars whilst he, in collaboration with J. A. Pearce, who had joined the staff in 1924, undertook an extensive programme of observation of the 5 -type stars. This programme proved remarkably fruitful; the observations and the investigations which developed out of them occupied the remaining years of Plaskett's directorship until his retirement in 1935. The results were published, under the joint names of Plaskett and Pearce, between 1931 and 1936 in five important papers, which jointly form volume 5 of the Publications of the Dominion Astrophysical Observatory. The first paper gives the radial velocities of 523 Oand 5-type stars, based on the measures of 2679 spectra obtained between the years [1923] [1924] [1925] [1926] [1927] [1928] [1929] . The radial velocities from individual plates are given for the stellar and interstellar lines separately, together with mean velocities and probable errors for each star. In the course of the observations 117 new spectroscopic binary stars were discovered. About one star out of four of the stars of these spectral types proved to be a binary. The second paper was a catalogue of the radial velocities of O-and 5-type stars, compiled from all published velocities of stars of types O to B5 ; the probable errors and systematic differences of th various observations were investigated and weighted mean velocities were derived, the interstellar velocities being also listed. Data were available for 1010 stars, of which about one-third proved to be spectroscopic binaries, the Victoria observations providing the most important individual contribution. This compilation was prepared for the purpose of the statistical discussions which formed the basis of the two further papers.
The first of these was entitled The problems of the diffuse matter in the galaxy. Some years previously a theory of the rotation of the galaxy had been suggested by Lindblad; Oort had simplified the theory and developed equations suitable for its application to radial velocity determinations. There was evidence of a differential motion of the stars in the vicinity of the sun, arising from rotational motion about a centre, presumed to be the centre of a galactic system, the rotational velocity decreasing outwards from the centre. The O-and 5-type stars, being stars of high luminosity, were particularly suitable for the investiga tion of the rotational effect; it was necessary, moreover, to determine and to allow for such an effect before the statistical discussion of the peculiar and group motions of the stars could be undertaken. The value of the rotational term was determined for various groups of stars and was found to increase with increasing distance of the group of stars selected; as criteria of distance the apparent magnitudes of stars were used, increasing faintness corresponding to increasing distance, and also the intensity of the interstellar lines, greater intensity being assumed to indicate greater distance. This would imply that the interstellar matter is on the whole distributed more or less uniformly, although localized condensations are to be expected. In both solutions, the direction of the centre of rotation was in good agreement with the direction that Oort had determined. Solutions for the rotation were then made based on both stellar and interstellar velocities for the same stars, grouped according to distance. The rotational term for the stars proved to be exactly twice that for the interstellar lines. This means that the stars are twice as distant as the mean of the inter stellar atoms producing the absorption and not only proves that the diffuse interstellar matter shares in the general rotation of the galaxy but also points unmistakably to its general uniform distribution. By this comprehensive investigation, the theory of the rotation of the galaxy had been established on a sound observational basis and the widespread distribution of the diffuse matter had been proved. One of the valuable results of these investigations is that the distances and absolute magnitudes of individual stars of early type can be inferred when the intensities of their interstellar lines on the Victoria scale are known. The possibility of local deviations in the density or distribution of the interstellar matter may produce some irregularities; but the individual distances of these distant stars cannot be assigned with great accuracy by other methods and this method gives more reliable results than can be otherwise obtained.
The last of the group of five papers was concerned with the motions of the O-and 5-type stars and with the scale of the galaxy. A detailed analysis of the available radial velocities and proper-motions was made; the velocity and direc tion of the solar motion, the galactic rotational constants and direction to the galactic centre, and corrections to the precessional constants were derived. The mean absolute magnitudes for the various spectral sub-groups were obtained. Adopting a value of the circular velocity of the sun of 275 km./sec., the distance from the sun to the gravitational centre was found to be 33,000 light years and the diameter of the galactic system about 100,000 light years. The period of revolution of the sun is 220 million years. On the assumption that the forces due to the distribution of mass in the system may be considered as the sum of two forces, one due to a concentration of matter towards the centre and varying inversely proportional to the square of the distance and the other due to a uniform distribution and directly proportional to the distance, the total mass of the system, stars and diffuse matter, was found to be 16*5 X1010 times the mass of the sun. A summary of earlier concepts of the dimensions and structure of the galaxy was then given. The inferred dimensions had progressively increased from the diameter of about 6000 light years given by the pioneer work of Herschel to the diameter of about 250,000 light years obtained by Shapley in 1918 from the distances and distribution of the globular clusters. The dimensions obtained by Shapley were too large because, at that time, the importance of the effects of absorbing matter in reducing distances inferred from luminosities had not been recognized. Plaskett discussed this question and showed that, with the most probable value of the absorption, Shapley's dimensions were reduced to dimensions that were in close agreement with those inferred from the galactic rotational constants. Recent investigations on the Andromeda nebula having showed that it had a much greater extension than indicated by even the longest exposure photographs, the dimensions of the Galaxy and the Andromeda nebula were reduced nearly to equality. A picture of the Galaxy as a great spiral system somewhat similar to the Andromeda nebula, concluded the paper. An admirable summary of these results was given by Plaskett in his Halley lecture at Oxford University in 1935, entitled The dimensions and structure of the universe.
His work brought wide international recognition to Plaskett and many honours came to him. In 1930 he received the Rumford Premium of the American Academy of Arts and Sciences, and the same year he received the gold medal of the Royal Astronomical Society and delivered the George Darwin lecture. After his retirement in 1935, Plaskett acted as consultant to the firm of Warner and Swasey, with whom he had had many associations, notably in the case of the 82-inch reflector for the McDonald Observatory. His last paper, published in 1939, described the final figuring and testing of this 82-inch mirror. His interest in astrophysics remained as keen as ever and whenever possible he made weekly visits to the observatory to consult the current astronomical literature. He attached importance to the cultivation of a popular interest in astronomy: tens of thousands of visitors came to the observatory at Victoria each year on the nights that it was open to the general public and Plaskett valued the opportunities that were afforded by these open nights of stimulating interest in the subject that he had so much at heart. Of Plaskett's personal character, it is sufficient to quote from C. S. Beals, who was on the astronomical staff at Victoria for some years during Plaskett's directorship:
'The salient characteristics of Plaskett's character as revealed by day to day associa tion with him in the observatory work were tolerance, humour, and interest in his fellow men. In his administrative work he believed that tact and persuasion were more effective than rigid discipline and his relations with subordinates were always character ized by courtesy and consideration. He knew how to enjoy life and the writer has never known a man who was able to extract more genuine satisfaction from his later years. He loved company and was never happier than when in the midst of an informal gathering of scientific colleagues or friends. He had many friends and interests outside his profession and was regarded with respect and affection by many who knew little or nothing of his scientific activities. During the past year (1940) Plaskett's friends in Victoria became aware with very deep regret that his health was rapidly failing. This growing physical weakness made no difference to his happy disposition, however, and it was apparent to all that he was facing the end with the same cheerful courage with which he had always faced the tasks of life. His faculties were undimmed to the last and his sudden and quiet passing on 17 October of this year (1941) was a fitting close to a life full of active achievement.'
He is survived by his widow, a son, Stuart, in Victoria, and his elder son, Harry Hemley Plaskett, Savilian Professor of Astronomy at Oxford University, who had been closely associated with some of the work at Victoria. It was a matter of pride to the father that the son had achieved distinction in astronomy; the close association at Victoria was afterwards continued by regular correspond ence, and each received help and inspiration from the other.
H. Spencer Jones
